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Abstract The challenge for economies lies in boosting employment growth, not just
by fostering entrepreneurship, but also by improving the growth potential of existing
firms. Consequently, many studies have focused on assessing the dynamism of firms,
and especially the capacity of high-growth firms (HGFs) to generate employment. This
study aimed to identify HGFs in Spain during two periods, 2003–2006 and 2007–2010
and to analyse their characteristics and territorial distribution during the initial years of
the economic crisis. Accordingly, a key area of inquiry of the study was the influence of
agglomeration (in metropolitan areas, industrial districts and technological districts) on
the locations of HGFs. To analyse the influence of location on the probability of firms
being HGFs, a logit model was estimated. The main results supported the study’s
hypotheses that technological districts and large urban areas are significantly associated
with the probability of firms being HGFs, because firms profit from comparative
locational advantages offered by these areas. The importance of HGFs requires special
emphasis in relation to Spain’s context of economic crisis and high unemployment
levels because of their significant contribution to employment generation.
Keywords High-growth firms . Firm growth . Job creation . Location . Agglomeration
Introduction
In the last few decades, business dynamics has emerged as an attractive field of
research. The focus of recent studies has been on the potential growth of firms and
their capacity to create jobs as basic conditions for improving the adverse
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circumstances prevailing in many countries, such as Spain, as a result of the financial
and economic crisis. Based on the premise that firms are the central pillars for
improving economic growth, these studies have primarily focused on the capacity of
firms to generate employment, especially in a context of high levels of unemployment.
Thus, researchers have emphasised the pivotal role of entrepreneurship in fostering
economic growth within countries. The failure of a single definition of entrepreneurship
to emerge undoubtedly reflects the fact that it is a multidimensional concept (Audretsch
2003): new venture creations, new self-employment, intra-entrepreneurship… There-
fore, the challenge for economies lies in boosting employment growth, not just by
fostering new entrepreneurial activities, but also by improving the growth potential of
existing firms.
Consequently, many studies have centred on an analysis of the dynamism of firms,
and especially on the capacity of high-growth firms (HGFs) to generate employment.
Despite the application of different methodologies in these studies, their results have
revealed the same general pattern in relation to the remarkable contribution of a small
group of firms to national employment growth. These firms have been defined as
HGFs, with the youngest of them being termed ‘gazelles’ (Birch 1979; Gallagher and
Miller 1991a; Birch and Medoff 1994; Kirchhoff 1994; Storey 1994; Birch et al. 1995;
Autio et al. 2000; Schreyer 2000; Davidsson and Delmar 2003, 2006; Delmar et al.
2003; Acs and Mueller 2008; Bos and Stam 2011).
The concepts of HGFs and gazelles have been widely accepted and used to identify
firms with a high rate of annual growth over a period of 3–4 years. Despite the
application of varying definitions to these concepts, a generally valid conclusion is
that a significant percentage of net employment has been generated by HGFs
(Audretsch 2012). Furthermore, a positive relationship has been demonstrated between
the existence of a significant percentage of HGFs and higher employment growth rates
in many OECD countries (Hoffman and Junge 2006). The critical importance of these
firms for national employment has sparked growing interest among scholars who have
analysed the main characteristics of HGFs, focusing their attention on key elements of
HGFs that contribute to processes of growth and employment generation.
Many of these studies have focused on the characteristics of firms and industries,
identifying a set of internal factors such as age, size, behaviours and strategies that have
an impact on the developmental process of HGFs (Delmar et al. 2003; Davidsson and
Delmar 2006; Moreno and Casillas 2007; Anyadike-Danes et al. 2009; Falkenhall and
Junkka 2009; Levratto et al. 2010; Bjuggren et al. 2010; Daunfeldt et al. 2013).
Focusing on the Spanish case, HGFs have mainly been analysed from a regional
perspective (Hernández et al. 1999; Correa et al. 2003; Galve and Hernández 2007;
Moreno and Casillas 2007; Amat et al. 2010) and, therefore, there are few findings that
apply at the national level (López-García and Puente 2012; Segarra and Teruel 2014).
In some cases, national level analyses have been conducted although only focused on
gazelles (De la Vega 2007; EOI 2007). In general, these studies have highlighted the
significant capacity of HGFs, such as the youngest HGFs in Catalonia, to create
employment (Hernández et al. 1999; Amat et al. 2010). López-García and Puente
(2012) have noted that at the national level, fast-growing firms, categorised according
to OECD indicators, created more than 250,000 net jobs within just 3 years. Moreover,
these firms only represented the 1.5 % of the total population of firms. It is clear that
HGFs are an important source of employment (Segarra and Teruel 2014). In addition,
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based on their analyses of HGFs’ contribution to employment, several international
studies ranked Spain among the most dynamic European economies (Schreyer 2000;
Hoffman and Junge 2006; BERR 2008; Hölzl and Friesenbichler 2010).
Despite an increasing focus on HGFs, the review of the literature shows a clear lack
of studies about the performance of HFG during the first years of the current economic
crisis. The latest studies have been all conducted before the onset of the current
economic crisis and, moreover, the most recent studies (Daunfeldt et al. 2015;
Segarra and Teruel 2014) do not completely cover the initial years of the economic
crisis. Due to a lack of evidence, this study tries to enhance the knowledge about the
location and performance of HGF during a period characterised by an intense decline of
the economic activity and high rates of unemployment.
Furthermore, little is known about the impact of location on the growth of firms (Acs
and Armington 2004; Audretsch and Dohse 2007; St-Jean et al. 2008; Barbosa and
Eiriz 2011; Bogas and Barbosa 2013). There are some studies that analyse the location
of HGFs at regional level or in urban areas (Acs and Mueller 2008) although there is
still not enough evidence about the influence of spatial agglomeration areas on the
location of HGFs. The concentration of firms in areas as technological districts or large
urban areas should be a factor with a significant influence on the location decision of
firm. In addition, firms should also find the best conditions to achieve high-growth rates
because the competitive advantages that are generated inside these areas. In that sense,
this study tries to provide new evidence about the influence of location and, more
specifically some types of agglomeration areas, on the probability of firms obtaining
high-growth rates and, therefore, being HGFs.
Therefore, this study had two main objectives. The first objective was to identify
HGFs and assess their contribution to employment during two periods, namely, 2003–
2006 and 2007–2010, corresponding to the years before the onset of the economic
crisis and the initial years after its onset, respectively. The selection of these two periods
is appropriate given our intention to contribute to the literatures on entrepreneurship
and the business cycle (Fritsch et al. 2013; Alcalde and Guerrero 2014; Sanchís et al.
2015). The analysis of location of HGFs was the second objective and, more specif-
ically, to analyse the location of HGF in Spain and, more specifically, the location of
HGF in different types of spatial agglomerations as industrial districts, technological
districts, large firm areas and urban areas, especially large urban and metropolitan areas.
Different competitive advantages generated inside these areas (i.e. easier access to
advanced business services) could explain why concentrate a significant percentage of
HGFs rather than in other locations.
Our data were primarily obtained from the Iberian Balance Sheet System (SABI)
developed by Bureau van Dijk. The methodology entailed three steps: identification of
HGFs, and their contribution to employment during two periods (2003–2006 and
2007–2010); a descriptive analysis of HGFs during the recession; and estimation of a
logit model to test the influence of spatial agglomeration to ascertain whether agglom-
eration in areas such as large urban areas or technological districts influenced the
probability of a firm being a HGF even in a general context of decrease in economic
growth and rising unemployment.
The paper is organized as follows. The second section presents a review of the
literature on HGFs, linking location with processes for developing high growth. The
third section identifies HGFs in Spain and their locations based on an empirical study.
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The fourth section presents the results of estimation with a logit model to determine the
main factors that influence the probability of firms being HGFs, with a particular focus
on location. The final section presents the main conclusions of the study, highlighting
its contributions, limitations and implications for future research.
A review of the literature on HGFs
Location as a factor in the development of high-growth firms
Location is considered an influential factor in the development of HGFs as this process
can depend on the characteristics of the geographical environment (Acs and Armington
2004; Hoogstra and van Dijk 2004; Audretsch and Dohse 2007; St-Jean et al. 2008;
Barbosa and Eiriz 2011; Bogas and Barbosa 2013).
Few studies have focused on the territorial dimension of HGFs, thereby providing
empirical evidence on their locations. The conclusions of these studies also differ.
Within the literature, there is agreement that HGFs can be found in all regions and in
other types of territorial units. However, some studies have found that HGFs are
disproportionately concentrated in urban areas (Acs and Mueller 2008) or in certain
regions (Gallagher and Miller 1991b; Stam 2005). Conversely, others did not find any
location effect (Vaessen and Keeble 1995; Davidsson et al. 2002; Audretsch 2012).
Thus, a review of the literature was conducted to compile empirical evidence that
highlights the importance of agglomeration in relation to firms’ locations specifically in
industrial districts (ID), local manufacturing systems of large firms (LFS), technolog-
ical districts (TD) and large urban areas (LUA), and its influence on the competitive-
ness and growth of firms.
In general, locational benefits are associated with comparative advantages in terms
of inputs, costs or market locations. They are also related to the effects of spatial
agglomeration on firms. The literature on industrial districts and large firm systems and
clusters reveals that environment is a key element that determines the competitiveness
of firms concentrated within these spatial agglomerations. Several studies have
emphasised the positive influence of intense interactions and cooperative links forged
between firms and institutions located within industrial districts and clusters on the
competitiveness of local firms (Becattini 1992; Bellandi 1986; Sforzi 1992; Brusco
1992; Porter 1990, 1998; Boix and Trullén 2011). In that sense, firm’s performance
could be enhanced and, as a consequence, more employment can be generated in these
areas. On the basis of these arguments, we propose the following hypothesis:
Hypothesis 1. A firm’s location in an Industrial District (ID) has a positive and
significant effect on the probability of it being a HGF.
Hypothesis 2. A firm’s location in a Large Firm System (LFS) has a positive and
significant effect on the probability of it being a HGF.
Many studies have emphasized that firms located in high technology areas can
benefit from agglomeration economies and enhance their competitive advantages
through easier access to knowledge flows generated by firms, public and private
research centres and training institutes. Knowledge production by these agents
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represents the critical mass required to promote R&D projects (Camagni 1991;
Audretsch and Feldman 1996; Russo 2002; Cooke et al. 2004; Acosta et al. 2011;
Molina-Morales et al. 2014). Location within high-tech areas can, therefore, be con-
sidered an influential factor in the development of HGFs.
Based on these arguments, we hypothesize that:
Hypothesis 3. A firm’s location in a Technological District (TD) has a positive and
significant effect on the probability of it being a HGF.
The environment of firms can also contribute to their growth, especially in metro-
politan areas (Wiklund 1998). Large urban areas can facilitate firms’ access to ad-
vanced services, highly skilled workers within labour markets, knowledge, financial
resources, risk capital firms, and high levels of public infrastructure and services
(Glancey 1998; Eberts and McMillen 1999; Fujita et al. 1999; Fujita and Thisse
2002; Rosenthal and Strange 2004; Espitia-Escuer et al. 2015). The probability of
achieving high growth is greater for firms located in areas characterised by industrial
diversity and agglomeration of services than for firms that are not located in such areas.
Thus, HGF status can be attributed to a significant extent to the environment of firms.
On the basis of these arguments, we propose the following hypothesis:
Hypothesis 4. A firm’s location in a Large Urban Area (LUA) has a positive and
significant effect on the probability of it being a HGF
Characteristics of HGFs
Studies conducted on the characteristics of HGFs have provided strong empirical
evidence of the existence of an inverse relationship between the size and age of a firm
and its growth (Delmar et al. 2003; Davidsson and Delmar 2006; Moreno and Casillas
2007; Anyadike-Danes et al. 2009; Falkenhall and Junkka 2009; Levratto et al. 2010;
Daunfeldt et al. 2013). Specifically, an inverse relationship between the age and growth
of firms has been confirmed by studies conducted in countries such as the UK (Dunne
and Hughes 1994; Storey 1999), Italy (Arrighetti and Lasagni 2013) and Spain (López-
García and Puente 2012).
Moreover, studies of HGFs have revealed that a sector of activity has an ambiguous
effect on the process of growth of these firms. Cross-sectoral studies have revealed
overrepresentation of HGFs in the service sector (Henrekson and Johansson 2010).
Other studies have determined that there is a higher probability of finding HGFs within
knowledge-intensive sectors than within traditional manufacturing sectors that are
associated with a very low HGF presence (Levratto et al. 2010). However, some
researchers have argued that other elements such as marketing activities and successful
strategic management can generate competitive advantages that determine a firm’s
expanded growth (Porter 1998). Although the percentage of HGFs in sectors charac-
terized by low technology, mature markets or economic decline should be lower in
comparison to contrasting sectors, these firms can, in fact, be found within any
economic sector (Davidsson and Delmar 2006; Anyadike-Danes et al. 2009; Coad
and Hölzl 2010).
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In relation to the internal variables of firms, both financial and capital structures have
been found to influence the growth process of small and medium enterprises (Moreno
and Casillas 2007; Bjuggren et al. 2010; Levratto et al. 2010). Specifically, in their
analysis of a firm’s profit, Moreno and Casillas (2007) found that HGFs had lower
solvency and liquidity than other firms.
Even though there has been an increasing focus on HGFs and their relevance, there
is still no evidence regarding the performance of HGFs in Spain during the last
economic crisis. Moreover, a review of the literature revealed the absence of location
as an explanatory factor in HGF development. Our study, therefore, contributes to the
literature through an analysis of the characteristics of HGFs and their contribution to
employment in Spain in the context of business cycles, while enhancing the knowledge
base regarding the location of HGFs in Spain.
An empirical analysis of HGFs in Spain
Methodology and data
The study applied the definition of HGF provided by the OECD (2007) to identify such
firms and their locations within Spain. Following this definition, here a HGF refers to a
firm with an average annualised growth in employment, or turnover, exceeding 20 % in
a 3-year period.1 In addition, firms must have 10 or more employees at the beginning of
the analysis period to qualify as HGFs.
Our data were primarily obtained from SABI which provides information on 1.25
million firms in Spain.2 A data set was selected with representatives from all sectors
reflecting the evolution of firms between 2003 and 2010. This period was then divided
into two phases: 2003–2006 and 2007–2010. The latter period encompassed the initial
years of the economic crisis and constituted the main analysis period. There were two
prerequisites for selecting firms. The first was a minimum firm size comprising 10
employees at the beginning of each period. The second was the stipulation that the
selected firms were active at the end of each period. Application of these filters yielded
data on 126,330 firms for the first period and 84,861 firms for the second period.
Growth criteria based on OECD’s (2007) definition of HGFs were then applied to these
datasets.
The location analysis is focused on the following three categories:
– Specialised areas: industrial districts (IDs), local manufacturing systems of large
firms, or large firm systems (LFSs) and technological districts (TDs);
– Urban areas, including small urban areas (SUAs) with populations of between
10,000 and 50,000 inhabitants and large urban areas (LUAs) with more than
50,000 inhabitants;
– The metropolitan areas of Madrid, Barcelona, Valencia, Sevilla and Bilbao.
1 Other studies have used indicators such as Birch’s index that defines growth of employment, turnover or
other variables as (Xt1 - Xt0)(Xt1/Xt0), where X is the variable being analysed.
2 This database does not provide exhaustive information about multi-plant firms as it only includes informa-
tion about the firm’s headquarters. Therefore, location analysis was limited to firm-level data. Information
about mergers and acquisitions was also not provided.
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The location analysis of HGF in industrial districts uses the identification of 205
industrial districts in Spain carried out by Boix and Galletto (2006). These authors
identify local labour systems of small and medium firms that are specialised in
manufacturing. In addition, the main industry in which the district is specialised is also
comprised by small and medium enterprises. In general, IDs are associated with
traditional and mature industrial sectors (textiles, footwear, ceramic tiles and other
low-tech sectors. In the case of Manufacturing Local Systems of Large Firms, Boix and
Trullén (2011) identified 66 manufacturing systems with a predominance of large firms
in the main industrial specialisation. Finally, we define technological districts as
territorial agglomerations that concentrate not only high technology manufacturing
but also high technology research. In general, TDs are associated with high-tech sectors
(industry and services), and agglomeration advantages are based on urbanisation and
structural diversification. To identify HGF in these areas, we use the contribution by
Santa María et al. (2012) in which 39 technological districts are identified in Spain. We
followed the definitions of urban areas contained in the Statistical Atlas of Urban Areas
of the Spanish Infrastructures Ministry for LUAs and SUAs.3
Identification of HGFs and their contribution to employment
The results of the analysis indicate that between 2003 and 2006 when the Spanish
economy was still growing, percentages of HGFs by employment and turnover of firm
populations were 5.7 and 13.2 %, respectively (see Table 1). This percentage rose to
15.5 % when both variables in the definition of HGFs were used indistinctly. When
they were applied together to identify HGFs, the percentage was 3.4 %.
Comparing these results with those obtained for the period 2007–2010, the percent-
ages for the latter period were significantly lower. HGFs by employment represented
only 2.8 % of firms, while the percentage of HGFs by turnover was 7.8 %. Moreover,
the percentage of HGFs by employment, or by turnover, declined to 9 % and further to
just 1.6 % when both variables were used together to identify these firms.
During both periods, percentages of HGFs corresponded with those obtained by
other studies. According to a study by OECD (2009), the number of HGFs, defined by
employment, ranged from 3 to 6 % and those defined by turnover ranged from 8 to
12 %. In the case of Spain, it is evident that during the growth period (2003–2006)
percentages of HGFs remained close to the upper limit of the range. However, with the
onset of recession, they dropped below the minimum values of the ranges cited for the
OECD study.
During the first expansionary period, 565,000 new employment positions were
created by HGFs, resulting in a growth rate of 71.8 %. By contrast, other firms suffered
a total loss of nearly 875,000 jobs.4 Because of these different paths in the evolution of
employment between 2003 and 2006, the weight of HGFs increased from 12 % to more
3 This publication defines LUAs as areas that have just one municipality with more than 50,000 inhabitants or
a group of municipalities with at least one of them comprising more than 50,000 inhabitants. SUAs are defined
as follows: cities with a population of between 20,000 and 50,000 inhabitants and urban municipalities with a
population of between 10,000 and 20,000 inhabitants. There are 748 LUAs and 325 SUAs in Spain.
4 The dataset used here only includes firms with 10 or more employees. Therefore, new jobs created by
smaller and new firms established during the periods 2003–2006 and 2007–2010 were not considered in this
analysis.
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than 22 % of the total population of firms. The remarkable increase in turnovers
(128.7 %) achieved by HGFs during this period is noteworthy, while the turnovers of
other firms grew by just 5.9 %.
Despite the economic crisis that prevailed during the period 2007–2010, the em-
ployment growth rate achieved by HGFs in Spain exceeded 50 %, implying the
creation of 200,000 new jobs, while 600,000 jobs were lost in other firms during the
same period.5 These results highlight the considerable importance of HGFs as these
Table 1 Main variables for the periods 2003–2006 and 2007–2010 (Source: SABI and author’s analysis)
Variable HGFs % Non-HGFs % Total %
2003–2006
Number of HGFs (by employment) 7214 5.7 119,116 94.3 126,330 100.0
Number of HGFs (by turnover) 16,656 13.2 109,674 86.8 126,330 100.0
Number of HGFs (by employment or
turnover)a
19,561 15.5 106,769 84.5 126,330 100.0
Number of HGFs (by employment and
turnover)
4309 3.4 122,021 96.6 126,330 100.0
Employment in 2003 787,516 12.4 5,554,109 87.6 6,341,625 100.0
Employment in 2006 1,352,837 22.4 4,680,540 77.6 6,033,377 100.0
Absolute variation in employment 565,321 −873,569 −308,248
Relative variation in employment (%) 71.8 −15.7 −4.9
Turnover in 2003 (million €) 138768.36 12.6 966158.16 87.4 1104926.52 100.0
Turnover in 2006 (million €) 317297.76 23.7 1023484.08 76.3 1340781.84 100.0
Absolute variation in turnover (million €) 178529.40 57325.92 235855.32
Relative variation in turnover (%) 128.7 5.9 21.3
2007–2010
Number of HGFs (by employment) 2382 2.8 82,299 97.2 84,681 100.0
Number of HGFs (by turnover) 6588 7.8 78,093 92.2 84,681 100.0
Number of HGFs (by employment or
turnover)a
7627 9.0 77,054 91.0 84,681 100.0
Number of HGFs (by employment and
turnover)
1343 1.6 83,338 98.4 84,681 100.0
Employment in 2007 398,900 9.1 3,986,093 90.9 4,384,993 100.0
Employment in 2010 614,552 15.4 3,386,704 84.6 4,001,256 100.0
Absolute variation in employment 215,652 −599,389 −383,737
Relative variation in employment (%) 54.1 −15.0 −8.8
Turnover in 2007 (million €) 96042.30 9.4 925642.76 90.6 1021685.07 100.0
Turnover in 2010 (million €) 163350.47 18.0 742636.18 82.0 905986.65 100.0
Absolute variation in turnover (million €) 67308.17 −183006.58 −115698.41
Relative variation in turnover (%) 70.1 −19.8 −11.3
a Information on employment and turnover was available for these firms
5 A greater reduction of employment must be considered in light of the number of firms that closed down
during the period 2007–2010. These are not included here.
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firms were able to create employment even during an economic crisis. Similarly,
turnovers of HGFs were high (70.1 %), while other firms experienced a drop of
20 % in turnovers. As a result, the weight of HGFs in the total population of firms
grew during this period, not only because of their own growth, but also because of the
job losses and turnover reduction of other firms.
Therefore, the positive expansion of HGFs has contrasted markedly with the general
tendency of decreasing employment and turnovers caused by the recession that Spain
has endured since 2008. Evidently, employment created by HGFs has reduced or even
counteracted the impacts of massive job cuts implemented by other firms.
Location and characteristics of HGFs during the period 2007–2010
Rising interest in HGFs and their performance between 2007 and 2010 6 can be
attributed to their capacity to create new employment not only during a period of
economic growth, but also during the crisis years when Spain recorded its highest
unemployment rate in decades. As previously discussed, although HGFs represented
only 9 % (by employment or turnover) of the total number of firms, they have been able
to generate more than 200,000 new jobs.
As Table 2 shows, a significant percentage of HGFs (36.2 %) can be defined as gazelles
(in existence for five or less years). These younger firms have contributed 22.6 % of the
overall employment generated byHGFs. In addition, a higher percentage ofHGFs correlates
with a decrease in the age of firms. This confirms our assumption that there is an inverse
relationship between age and a high level of growth of firms, discussed in section two.
Our analysis of the size of firms revealed over-representation of small and medium
HGFs, although large HGFs (with more than 250 employees) had significant weight in
their size category. Evidently, large firms are an important source of jobs in absolute
terms. However, small and medium HGFs have made a greater contribution to net
employment growth as their average growth rate is near 60 %.
We analysed the firms’ technological intensity levels by applying the technological
classification framework developed by the Spanish National Statistics Institute (INE).
This classification framework, using the National Classification of Economic Activi-
ties, includes three main categories: high-tech manufacturing activities, medium-high-
tech manufacturing activities and high-tech services. 7 The results of our analysis,
shown in Table 3, reveal that HGFs were mainly concentrated in high-tech sectors,
especially high-tech services for which the percentage of HGFs was significantly higher
than that of HGFs engaged in other activities.
The location analysis is focused on industrial or technological activities specialised
areas, such as industrial or technological districts, as well as on metropolitan or large
urban areas.8
6 Analysis for the period 2003–2006 was not possible as enterprise-level microdata were not available for this
period.
7 A complete list of the economic sectors included in each category can be viewed at: http://www.ine.es/en/
daco/daco43/notaiat_en.pdf (accessed January 28, 2015).
8 A high level of regional concentration can be clearly observed, with four regions accounting for 60 % of
HGFs: Catalonia (21.1 %), Madrid (13.3 %), Andalucía (12.5 %) and the Valencian Region (11.5 %). A large
number of specialised areas in Spain are also concentrated in these regions.
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ALAs Table 4 shows, the density of HGFs in Spain was greater in TDs than in otherspecialised areas. Thus, 45.64 % of HGFs (3481 firms) were located in TDs, account-ing for 10 % of the total firm population in these areas. These results correlate with theempirical evidence (reviewed in section two) on the high probability of finding HGFs
in knowledge-intensive and high-tech service sectors. Conversely, numbers of HGFs
located in IDs and LFSs were significantly lower than those in TDs. It was observed
that the average employment growth of HGFs in all four specialised areas was at least
40 % higher during the period 2007–2010, while employment was slashed by the rest
of the firms during this period.
The results of the analysis also revealed a high concentration of HGFs in LUAs
(50.3 % of all HGFs) and especially in the metropolitan areas of Madrid and Barcelona
(30 % of all HGFs). This latter percentage is remarkable as these metropolitan areas
represent 24 % of the total population of firms. In addition, it should be noted that these
metropolitan areas have also been identified as TDs. These results support the hypoth-
esis that urbanisation economies are a significant factor in the location of HGFs that
aim to profit from the comparative advantages offered by urban areas.
At the municipal level, some municipalities have a relatively high number of HGFs
considering their firm populations. To identify the most dynamic municipalities, two
filters were applied. The first stipulation was that a municipality should have at least
five HGFs. The second stipulation was that the percentage of HGFs in relation to the
total population of firms was at least twice the national average. The application of
these filters yielded 36 municipalities, that is, 4.14 % of the total number of HGFs, with
these firms also representing 18–30 % of the total firm population. Table 5 shows that
of the top 10 municipalities, ranked by the number of HGFs within them, Alcobendas
and Tres Cantos, in the Madrid region, accounted for 71 HGFs or 22 % of the HGFs in
the 36 municipalities analysed in the study. These two municipalities were
characterised by their proximity to the main towns (less than 15 km). In addition, they
belonged to Madrid’s metropolitan area. The results of the analysis for the municipality
of La Rinconada, which is located in close proximity to Seville, were similar.
In sum, a significant percentage of HGFs were concentrated in TDs (which include
both metropolitan and other urban areas such as Madrid or Barcelona). Therefore, the
potential growth in employment of these areas could have been greater than that in
other areas because of high-tech activities developed within them. The next section
presents a more in-depth analysis to estimate the influence of these areas and other
variables on the probability of a firm achieving high growth.
Table 3 Number of HGFs by technological sector during the period 2007–2010 (Source: SABI and author’s
analysis)
HGFs % Non-HGFs % Total % % HGFs/Total
High-tech industry 65 0.9 398 0.5 463 0.5 14.0
High-medium-tech industry 236 3.1 3319 4.3 3555 4.2 6.6
High-tech services 385 5.0 1462 1.9 1847 2.2 20.8
Other activities 6941 91.0 71,875 93.3 78,816 93.1 8.8
Total 7627 100.0 77,054 100.0 84,681 100.0 9.0
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Econometric analysis
We analysed the influence of the selected variables on the probability of a firm being an
HGF during the period 2007–2010.9 To do so, we estimated a logit model where the
dependent variable was defined as a binary variable, with a value of 1 assigned to
HGFs and 0 to other firms. The logit model was expressed as follows:
Pi ¼ 11þ e−β1−β2Xi
9 Estimation was not possible for the period 2003–2006, because enterprise-level microdata were not available
for this period.
Table 4 Number of HGFs and employment creation by type of location during the period 2007–2010
(Source: SABI and author’s analysis)
Number of firms Relative variation in
employment (%)
HGFs Non-HGFs % HGFs/
Total Area
HGFs Non-HGFs
Type I of specialised areas
Industrial districts 1206 15,152 7.4 48.6 −15.7
Large firm systems 638 6816 8.6 54.3 −16.4
Remaining municipalities 5783 55,086 9.5 54.0 −16.7
Type II of specialised areas
Technological districts 3481 31,313 10.0 53.5 −12.2
Remaining municipalities 4146 45,741 8.3 54.5 −17.0
Type I of urban areas
Large Urban Areas 3840 35,399 9.8 53.3 −12.8
Small Urban Areas 642 7680 7.7 44.1 −21.4
Remaining municipalities 3145 33,975 8.5 57.2 −17.6
Type II of urban areas
Madrid (metropolitan area) 805 4952 14.0 47.6 −10.2
Barcelona (metropolitan area) 865 8463 9.3 66.5 −11.5
Valencia (metropolitan area) 281 2840 9.0 47.3 −10.4
Sevilla (metropolitan area) 167 1238 11.9 44.2 −19.2
Bilbao (metropolitan area) 199 1526 11.5 55.9 −6.3
Remaining large urban areas 1523 16,380 8.5 53.5 −17.9
Small urban areas
(20,000–50,000 inhabitants)
416 5225 7.4 33.9 −21.6
Small urban areas (10,000–20,000 inhabitants) 226 2455 8.4 65.8 −20.8
Remaining municipalities 3145 33,975 8.5 57.2 −17.6
Total 7627 77,054 9.0 54.1 −15.0
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The probabilities of the dependent variable indicating ‘success’ (being an HGF) and
‘failure’ (not being an HGF) were defined as follows:
Pr Y ¼ 1jXð Þ ¼ Pi
Pr Y ¼ 0jXð Þ ¼ 1−Pi
A logit model is more efficient than a linear probability model at estimating
probability related to a binary variable. For example, marginal effects are taken as
fixed in the linear probability model as Pr(Y=1/X) increases linearly with X. However,
because probability in a logit model is expressed as a non-linear function that includes
independent variables, marginal effects can be estimated to enable changes in Pr(Y=1/
X) to be observed when one independent variable varies in one unit.
Specifically, we used the following specifications for the logit model:
Prob HGFi ¼ 1ð Þ ¼ f β0 þ β1Loci þ β2Agei þ β3Log Employmenti þ β4Economic Profitabilityið
þβ5Debt Ratioi þ β6Techi þ εiÞ
where HGF, as the dependent binary variable, took a value of 1 if firm i was identified
as an HGF (a firm that had achieved high growth in employment and/or turnover). For
other firms, a value of 0 was assigned.
Based on the data, and on the theoretical and empirical perspectives discussed in
section two, we considered the following explanatory variables included in the vector
Loci as dummy variables: IDs, LFSs, TDs, and LUAs (this category includes metro-
politan areas and urban areas with more than 50,000 inhabitants).
Table 5 The ten most dynamic municipalities in relation to numbers of HGFs during the period 2007–2010
(Source: SABI and author’s analysis)
Municipalitya Province HGFs Non-HGFs Total % HGFs/Total
Alcobendas Madrid 51 220 271 18.8
Tres Cantos Madrid 20 69 89 22.5
La Rinconada Sevilla 15 46 61 24.6
Majadahonda Madrid 14 59 73 19.2
Puerto Real Cádiz 14 46 60 23.3
Almussafes Valencia 10 35 45 22.2
Boadilla del Monte Madrid 9 31 40 22.5
Palos de La Frontera Huelva 9 36 45 20.0
Alhaurín de la Torre Málaga 8 33 41 19.5
Olerdola Barcelona 8 35 43 18.6
Remaining dynamic municipalities (26) 158 570 728 22.4 (average)
TOTAL 7627 77,054 84,681 9.0
a This table shows the top 10 municipalities that fulfilled the requirement of a municipality having at least five
HGFs, with the percentage of HGFs in relation to the overall population of firms being at least double the
national average (9 %)
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We proposed four hypotheses to test locational influence in relation to
agglomeration:
– H1. A firm’s location in an ID has a positive and significant effect on the
probability of it being a HGF.
– H2. A firm’s location in an LFS has a positive and significant effect on the
probability of it being a HGF.
– H3. A firm’s location in a TD has a positive and significant effect on the probability
of it being a HGF.
– H4. A firm’s location in a LUA has a positive and significant effect on the
probability of it being a HGF.
To control for firm-specific characteristics, we added the following internal vari-
ables. Agei was the firm’s age at the beginning of the analysis period (2007).
Log_Employmenti was the log of the number of workers at the beginning of the
analysis period. Economic Profitabilityi was the ratio of operational results before
interest and tax to total assets at the beginning of the analysis period. Debt Ratioi
was the ratio of total debt to total assets at the beginning of the analysis period. Techi
was a vector that included dummy variables for the technological levels of firms, with
the category ‘non-technological firms’ used as the base reference for the parameter
estimation. The last variable, εi; was a random error term. Each of these variables is
listed and described in Table 6 which also indicates the expected effect for location
variables. As the last step, four models were estimated for each type of area included in
the variable Loci.
Here, we discuss some considerations related to the database used for our study. Our
sample entailed a sizeable gap in the number of firms included in each of the two
groups of firms (HGFs and non-HGFs). Thus, the ratio of HGFs to the total sample was
1 to 10. In a seminal work, Cramer (1999) posited that if the number of HGFs was very
low compared with that of the rest of the firms, estimation of the probabilities
associated with HGF=1 could be lower than those related to non-HGFs. Consequently,
the goodness-of-fit of the logit model could have been poor because of the unbalanced
sample.10 Therefore, we obtained a random stratified sample by size and activity sector
for non-HGFs for the estimation of our logit model. Consequently, the sample for non-
HGFs was also balanced in terms of size and sector of activity11 compared with the
same categories for HGFs. In addition, a multicollinearity test was applied to all of the
variables.12
Table 7 shows the results of the estimation. It includes information on the values
used for testing the goodness-of-fit of the model and on the Hosmer-Lemeshow values
regarding the predictive capacity of the model. The Cox-Snell R-squared and
10 The estimation of the model using the whole dataset showed 97 % predictive accuracy (Total). However,
only 3 % was correctly predicted for HGF= 1 (Yes)
11 The sample was obtained using the following basic sectoral classification: agriculture, industry, services and
construction.
12 A linear regression was estimated to obtain collinearity statistics, enabling the removal of those variables
with a Variance Inflation Factor (VIF) higher than 10. This process was carried out repeatedly to obtain the
final data set.
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Nagelkerke R-squared values indicated that the model was robust and that its predictive
value was 64 %.
The influence of agglomeration appeared to be significant. As the results for Model
3 indicate, a firm located in a TD had a significant probability of being an HGF.
Conversely, a negative and significant effect was associated with IDs (Model 1). These
contrasting results can be attributed to the defining characteristics of these two areas in
relation to agglomeration. Therefore, it is difficult for a firm located in one ID to find
opportunities to achieve strong growth within a short period of time, despite the
competitive advantages offered by these areas. By contrast, the a combination of
competitive advantages (e.g., knowledge spillovers, highly qualified human capital
and advanced services) in TDs, and high growth rates of some sectors (e.g., internet
services), places firms in a better position to achieve high growth at a fast pace.
The results forModel 4, relating to the effects of urban economies and other competitive
advantages, support the assertion that LUAs have a positive and significant effect on the
probabilityof a firmbeing aHGF.AsmanyTDsare alsoLUAs, this resultwas anticipated. It
also indicated that the values of the coefficients for TDs and for LUAs were very similar.
Table 6 Description of variables and main statistics (Source: SABI and author’s analysis)
Variables Description Average Std.
dev.
Dependent variable
HGFi Dummy variable with a value of
1 if firm i was defined as a HGF;
otherwise with a value of 0
0.49 0.50
Explanatory variables (location variables)
Loci Four dummy variables with a
value of 1 if firm i was
located in an areas of
agglomeration; otherwise
with a value of 0
Industrial Districts (IDs) 0.18 0.38
Large Firm Systems (LFSs) 0.08 0.28
Technological Districts
(TDs)
0.43 0.50
Large Urban Areas (LUAs) 0.48 0.50
Control variables (firms’ characteristics)
Agei Age of firm i at the beginning of
the analysis period (2007)
17.48 10.78
Log_Employmenti Log of number of workers of firm
i at the beginning of the analysis
period (2007)
3.18 0.87
Economic profitability
i
Economic profitability of firm i at
the beginning of the analysis
period (2007)
5.62 21.54
Debt Ratioi Short-term debt ratio of firm i at
the beginning of the analysis
period (2007)
70.48 35.64
Techi Four dummy variables with a
value of 1 if firm i belonged
to a technology sector;
otherwise with a value of 0
High-tech industry 0.01 0.09
High-medium- tech industry 0.04 0.19
High-tech services 0.03 0.18
Non-tech firms 0.92 0.27
Int Entrep Manag J
FO
R 
AP
PR
OV
AL
T
ab
le
7
R
es
ul
ts
of
lo
gi
t
m
od
el
fo
r
th
e
pe
ri
od
20
07
–2
01
0
(S
ou
rc
e:
SA
B
I
an
d
au
th
or
’s
an
al
ys
is
)
V
ar
ia
bl
e
M
od
el
1
M
od
el
2
M
od
el
3
M
od
el
4
B
E
.T
.
E
xp
(B
)
B
E
.T
.
E
xp
(B
)
B
E
.T
.
E
xp
(B
)
B
E
.T
.
E
xp
(B
)
In
du
st
ri
al
di
st
ri
ct
(I
D
)
−.
24
4*
*
*
.0
44
.7
83
L
ar
ge
fi
rm
sy
st
em
(L
FS
)
.0
20
.0
61
1.
02
0
Te
ch
no
lo
gi
ca
l
di
st
ri
ct
(T
D
)
.2
52
*
**
.0
34
1.
28
6
L
ar
ge
ur
ba
n
ar
ea
(L
U
A
)
.2
06
**
*
.0
34
1.
22
9
A
ge
−.
04
8*
*
*
.0
02
.9
53
−.
04
8*
*
*
.0
02
.9
53
−.
04
9*
*
*
.0
02
.9
52
−.
04
9*
**
.0
02
.9
52
L
og
_E
m
pl
oy
m
en
t
.1
90
*
**
.0
21
1.
21
0
.1
96
*
**
.0
21
1.
21
6
.1
85
*
**
.0
21
1.
20
4
.1
88
**
*
.0
21
1.
20
7
E
co
no
m
ic
pr
of
ita
bi
lit
y
.0
04
*
**
.0
01
1.
00
4
.0
04
*
**
.0
01
1.
00
4
.0
04
*
**
.0
01
1.
00
4
.0
04
**
*
.0
01
1.
00
4
D
eb
t
ra
tio
.0
08
*
**
.0
01
1.
00
8
.0
08
*
**
.0
01
1.
00
8
.0
08
*
**
.0
01
1.
00
8
.0
08
**
*
.0
01
1.
00
8
H
ig
h-
te
ch
in
du
st
ry
.5
00
*
*
.2
03
1.
64
9
.5
12
*
*
.2
03
1.
66
9
.4
98
*
*
.2
04
1.
64
6
.5
11
**
.2
03
1.
66
7
H
ig
h-
m
ed
iu
m
-t
ec
h
in
du
st
ry
−.
10
1
.0
91
.9
04
−.
12
6
.0
91
.8
82
−.
12
2
.0
91
.8
85
−.
09
9
.0
91
.9
06
H
ig
h-
te
ch
se
rv
ic
es
1.
02
0*
*
*
.1
06
2.
77
2
1.
03
3*
**
.1
06
2.
81
0
.9
72
*
**
.1
06
2.
64
4
.9
85
**
*
.1
06
2.
67
7
C
on
st
an
t
−.
38
4*
*
*
.0
89
.6
81
−.
44
2*
*
*
.0
88
.6
43
−.
50
4*
*
*
.0
89
.6
04
−.
51
1*
**
.0
89
.6
00
−2
lo
g-
lik
el
ih
oo
d
19
97
2.
74
5
20
00
3.
52
0
19
94
9.
95
9
19
96
6.
71
8
C
ox
-S
ne
ll
R
-s
qu
ar
ed
0.
08
5
0.
08
5
0.
08
6
0.
08
5
N
ag
el
ke
rk
e
R
-s
qu
ar
ed
0.
11
3
0.
11
3
0.
11
5
0.
11
4
H
os
m
er
-L
em
es
ho
w
te
st
22
9.
38
7
26
2.
22
4
23
9.
42
8
22
8.
24
9
%
co
rr
ec
tly
pr
ed
ic
te
d
(N
o)
62
.9
62
.5
63
.1
62
.8
%
co
rr
ec
tly
pr
ed
ic
te
d
(Y
es
)
66
.0
66
.1
65
.7
65
.6
%
co
rr
ec
tly
pr
ed
ic
te
d
(T
ot
al
)
64
.5
64
.3
64
.4
64
.2
N
um
be
r
of
ob
se
rv
at
io
ns
(f
ir
m
s)
a
15
,3
95
15
,3
95
15
,3
95
15
,3
95
**
*
p
<
0.
01
,
*
*
p
<
0.
05
,
*
p
<
0.
1.
B
de
no
te
s
th
e
co
ef
fi
ci
en
ts
,
E
.T
.
de
no
te
s
th
ei
r
st
an
da
rd
er
ro
rs
,
E
xp
(B
)
de
no
te
s
ex
po
ne
nt
ia
te
d
co
ef
fi
ci
en
ts
(a
ls
o
kn
ow
n
as
an
od
ds
ra
tio
).
G
iv
en
by
de
fa
ul
t,
od
ds
ra
tio
s
ca
n
be
ea
si
er
to
in
te
rp
re
t
th
an
co
ef
fi
ci
en
ts
in
lo
g-
od
ds
un
its
a
H
G
Fs
pl
us
a
ra
nd
om
sa
m
pl
e
fo
r
no
n-
H
G
Fs
Int Entrep Manag J
FO
R 
AP
PR
OV
AL
Lastly, our results indicated thatLFSsas firm locations (Model 2) didnot favour thepresence
of HGFs despite offering the advantages of specialisation.
In sum, the results obtained for the models confirmed hypotheses H3 and H4.
However, there was no evidence to support hypotheses H1 and H2.
These results confirm the importance of location in high-tech areas. Firms can
benefit from agglomeration economies and enhance their competitive advantages
through easier access to knowledge flows generated by firms, public and private
research centres and training institutes. (Camagni 1991; Audretsch and Feldman
1996; Russo 2002; Cooke et al. 2004; Acosta et al. 2011; Molina-Morales et al. 2014).
Also, our results imply that the environment of firms can also contribute to their
growth, especially in metropolitan areas (Wiklund 1998). Large urban areas can
facilitate firms’ access to advanced services, highly skilled workers within labour
markets, knowledge, financial resources, risk capital firms, and high levels of public
infrastructure and services (Glancey 1998; Eberts and McMillen 1999; Fujita et al.
1999; Fujita and Thisse 2002; Rosenthal and Strange 2004; Espitia-Escuer et al. 2015).
Our findings differ from those by the literature on industrial districts and large firm
systems and clusters reveal that environment is a key element that determines the
competitiveness of firms concentrated within these spatial agglomerations (Becattini
1992; Bellandi 1986; Sforzi 1992; Brusco 1992; Porter 1990, 1998; Boix and Trullén
2011). The different results may depend on differences in the time period considered
(great economic and industrial recession).
As it has mentioned in BLocation as a factor in the development of high-growth
firms^ subsection, different studies about the location of HGFs points out to the
argument that HGF are not concentrated in any particular region or at any special
location and, moreover, tend to be diffused across geographic space (i.e. Audretsch
2012). However, our results suggest that HGFs tend to benefit from being located in
geographic clusters and agglomerations, especially technological districts and
metropolitan areas. These results are, therefore, in line with those obtained by authors
as Stam (2005) or Acs and Mueller (2008) about the concentration of these firms in
specific areas or regions.
The results obtained for the control variables were stable for all of the models, and
the estimated parameters conformed to the empirical evidence discussed in section two.
The results also indicated that there was an inverse and significant relationship between
the ages of firms and the probability of their being HGFs. This result corresponds to
that of other empirical studies (discussed in BA review of the literature on HGFs^
section). Moreover, it supports the hypothesis that younger firms may show a higher
probability of achieving high growth than older firms. The variables of economic
profitability and debt ratio were also found to be significant, implying that they may
play an important role in the growth process of firms. When the technology level of
firms was introduced within the model, high-tech industries and, especially services,
were found to have strong and positive effects on the probability of a firm being a HGF.
Conclusions
Studies that have focused on the dynamics of firms have highlighted the considerable
importance of HGFs. Although these firms represent a low percentage of the total
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population of firms they contribute significantly to employment creation. Consequent-
ly, they have been the focus of this study, given that Spain is undergoing a deep
economic crisis associated with the highest levels of unemployment within the Euro-
pean Union. Since 2008, unemployment figures have steadily risen, although a group
of firms (mainly HGFs) have been able to generate new jobs. The descriptive analysis
conducted for this study provides evidence on the positive contribution of HGFs during
the economic recession between 2007 and 2010, despite the fact that they only
represented 9 % of the total firm population. Net employment within HGFs grew by
54.1 %, although these new jobs were not sufficient to counteract the strong growth of
unemployment. The economic importance of HGFs was evident during both expan-
sionary and recessionary periods. These findings are transferable for conducting inter-
national comparative studies using a methodology to identify HGFs that is endorsed by
the OECD.
Therefore, an essential aspect of fostering economic development is providing
support to HGFs, because these firms usually lead innovation and employment
generation. The findings of this research show that HGFs are mainly associated
with high-tech activities, and especially high-tech services, with significantly
higher percentages of HGFs engaged in these activities compared with other
activities. We also examined the locations of HGFs, focusing, in particular, on
the role of spatial agglomeration. Overall, the results of the study indicated that
the high probability of a firm being an HGF could be linked with the following
profile: a high-tech firm (especially a high-tech services firm) located within a
TD or a LUA.
A number of policy recommendations can be drawn from these results. First,
however, we wish to emphasise that heterogeneity in the characteristics of
HGFs hinders the design of an overall policy to support the development and
consolidation of such enterprises. A micro-level policy design that is territori-
ally and/or sectorally based may be the most appropriate one in this context.
Therefore, a priority for policymakers should be to encourage the creation of
firms within areas that specialise in high-tech industrial sectors and services,
not only to boost the probability of creating new employment, but also to foster
the creation of new firms based on innovation, R&D and knowledge activities.
Another argument that support this statement is that a significant percentage of
young firms (the 22 % of firms up to 5 years old) are HGF; so, it is essential
to introduce policy initiatives that support and promote new firms as a path
towards the creation of employment opportunities to reduce the current high
levels of unemployment.
Several studies have noted that the process of determining which firms will become
HGFs and when this will occur is very complex. Nevertheless, there are some eco-
nomic policy measures that can be applied to foster the growth of firms. These include
enhancement of the entrepreneurial environment, promotion of entrepreneurship, help-
ing firms (especially small and medium-sized firms) to access more financial resources
or fostering R&D and innovation activities. In the same line, as Davidsson and Delmar
(2006) suggest, economic policies should be designed to support HGFs within every
sector to promote employment generation.
The contribution of HGFs to growth and employment has evidently been outstand-
ing considering the negative consequences of the recent economic crisis such as the
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record level of unemployment in Spain. Furthermore, HGFs can continue to play a key
role once the Spanish economy returns to a path of positive economic growth. Because
a significant number of HGFs are associated with innovative and high-tech activities,
their contribution is essential for strengthening the structure of the Spanish economy
over the coming years. These findings should influence the design of economic policies
in support of business growth.
Two recent studies have sought to illustrate the best approaches for orienting policy-
makers to support fast-growing companies. The first study by Kolar (2014), conducted
for the European Union, analysed policies for supporting high-growth innovative
enterprises. The second study, conducted by Brown and Mason (2013), focused on
policies that support emerging growth companies.
In addition, the literature identifies a number of key policies to promote high
growth firms. One important policy is to improve the business environment. A
particular emphasis should be on reducing or removing obstacles to growth,
such as regulatory burdens and administrative red tape. These barriers to growth
should be investigated in-depth, as Audretsch (2012) suggest, to increase the
efficiency of those policies designed to promote HGFs. Nevertheless, the
Spanish Government have introduced a restrictive tax regulation that reduce
the incentives for firms to increase their size. As a higher fiscal tax is applied
when a turnover of more than six million euros is reached, firms are discour-
aged to growth up to this level. Moreover, different regional regulations and
limitations to access to financial external resources are also elements that are
hindering firm’s growth in Spain.
This study is not without limitations. First, the database used for the study did
not provide exhaustive information about multi-plant firms and, therefore, the
location analysis was limited to firm-level data. In addition, information about
mergers and acquisitions was also not available. Other limitations were associated
with the OECD definition of HGF used in the study. On the one hand, this
definition did not take into account businesses with less than 10 employees
(thereby excluding the dynamics of micro-firms). However, the OECD (2007)
recommends not to include these firms as the analysis can be biased as firms
growing from only one to two employees would be considered a HGF despite their
micro size. On the other hand, only firms that were active at the beginning and at
the end of the analysis period were considered. Thus, new jobs created by new
firms during the analysis period, as well as the effect of closure of companies, were
not considered. Finally, the location analysis is limited as it has been only focused
on areas of agglomeration and, also, a comprehensive analysis was not conducted
for the period of economic prosperity.
Moreover, some issues of inquiry will need to be addressed in future studies.
These include an analysis of a specific group of HGFs such as gazelles (the
youngest HGFs), in-depth analysis of location based on other types of territorial
units or to include new explanatory frameworks such as the relevance of
economies of agglomeration or the performance of HGFs that are located in
rural areas.
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